Background. Asthma is a common and important health condition in the UK, predominantly managed in primary care. Little is known about how characteristics of practices and patients are associated with achievement of quality indicators (QIs) for asthma. Objective. To measure the recorded quality of primary care for asthma and to assess whether quality of care differed by patient and practice characteristics.
Introduction
Asthma is a common and important health condition in the UK, which is predominantly managed in primary care. Lifetime prevalence of diagnosed asthma was estimated in 2001 to be 16% in women and 13% in men rising from 12% to 11%, respectively, in 1995. 1 Mortality from asthma is rare, but poorly controlled asthma reduces quality of life and can affect both work and family. The achievement of quality indicators (QIs) for asthma has been estimated at 81% in 2004-05, using data from the Quality and Outcomes Framework (QOF), a pay-for-performance scheme for British general practices. 2 Independent estimates of asthma quality derived from GP records are 70% in 2002 3 and 73% in 2005. 4 The evidence about how quality of asthma primary care varies with socio-economic deprivation is sparse. Data from the UK QOF show that QI achievement is slightly lower in more deprived areas, but the gap has narrowed from 4% to 1% over 3 years. 5 Other studies have found no association between deprivation and quality of care. 6, 7 However, these studies used the general practice rather than the patient as the unit for assessing deprivation. Canadian research has reported worse asthma symptom control in children from lower income families. 8 The prevalence of asthma is not associated with socio-economic status, at least in children. 9, 10 The aim of this study was to use existing QIs to measure the provision of high-quality care for asthma patients in the UK in general practice and to test the variation in quality of care by patient postcode area deprivation score.
Methods
Eighteen general practices in Norfolk primary care trusts were selected to ensure equal numbers in each of three groups stratified by national deprivation in order to increase generalizability. In each practice, the computer system was searched for patients aged >8 who were coded to have diagnosed asthma and had received asthma medication in the year prior to 1 April 2003 and 2005, respectively. Twenty to forty patients per practice were randomly selected from the lists generated, using a random number generator, and contacted to give consent for their medical records to be examined. All the QIs used to define appropriate care were evidence based and peer reviewed and came from one of two sources. One source was a book of indicators developed by the National Primary Care Development Centre 11 and the other was the QOF 12 (Table 1) . Data were collected as part of a larger study and details of the methods have been described previously. 4 Evidence for achievement of each of the seven QIs at two time points, 2003 (n = 130) and 2005 (n = 123), was extracted retrospectively from patient records of the 253 patients who consented. These time points were chosen to measure quality of care before and after the introduction of the QOF. In order to ensure that no information was missed, the whole record was manually searched, including coding and text entries in the electronic record and, where relevant, paper records.
Patient and practice characteristics
The three patient characteristics used were age, gender and deprivation rank. Participants were classified into one of three age groups: 0-35 years, 36-60 years and >60 years. Patient deprivation ranks were calculated in two stages. First, individual postcodes were used to find each patient's Lower Super Output Area (LSOA) of residence using the National Post code Directory 2007. 13 Next, using Index of Multiple Deprivation (IMD) 2007, 14 the LSOA was used to obtain their corresponding IMD rank as an indicator of deprivation. The IMD ranks were classified into three categories (high, medium and low deprivation). Practice characteristics used were practice size and practice deprivation scores, both split into three categories. Practice deprivation scores were calculated as weighted means based on each practice's registered patients' postcodes and IMD 2004. 15 
Statistical analysis
The number and per cent of QIs achieved were calculated for each eligible asthma patient and cross tabulated with the practice and patient characteristics and time point. Chi-square tests of significance were carried out. Multivariable analysis used logistic regression modelling to estimate the effect of patient and practice characteristics on QIs achievement, allowing for the clustering of patients within practices. All patient and practice characteristics except practice deprivation score were entered into logistic regression models as explanatory variables with achievement of individual QIs as the outcome variable. Patient deprivation was entered into the logistic regression instead of the less accurate practice deprivation score. Variables with no statistically significant effect were dropped stepwise. All analyses were carried out using STATA (Version 9.2 SE, TX).
Results
Two hundred and fifty-three patients of 402 invited (response rate of 63%) agreed to take part in the study. The mean age of participants was 50 years with a range of 8-87 years (Table 2) . Fifty-six per cent of participants were female. Non-responders were 53% female and slightly younger than participants, with a mean age of 45 years. Practice deprivation scores ranged from 7.5% to 85% of the full range of national practice deprivation scores.
QI achievement
Recorded achievement of individual QIs ranged from 39% to 97% (Table 3 ). The highest score of 97% was for patients aged >8 who had their asthma diagnosis confirmed by spirometry or peak flow. Only 39% of patients were asked in their latest consultation whether asthma had interfered with their usual daily activities.
Effect of patient and practice characteristics
The variations in QI achievement with deprivation were small, but achievement was higher for the most deprived one-third of both practices and patients than for the least deprived third for every QI (Table 3) . The multivariable analysis results are given only for the variables that remained in the final logistic regression model. Time point and patient IMD rank remained significantly associated with achieving some QIs, after allowing for the effect of other variables (Table 4) . Participants whose postcodes were in the most deprived areas were more likely to be asked about difficulties sleeping [odds ratios (OR) 1.7, 95% confidence intervals (CI) 1.2-2.5) or whether asthma interfered with daily activities (OR 1. Strengths of the study include the use of robust evidence-based peer-reviewed QIs to measure the quality of recorded clinical care for asthma in UK general practice, the searching of both paper and electronic records using clear criteria and the participation of general practices with a wide range of practice size and deprivation scores, similar to the national range. The QIs used in the study measure processes of health care rather than outcomes, as this reduces the possibility of having case mix bias and may be more sensitive measure of quality, they also are clearly linked to any intervention needed to improve quality of care. 16 Data on association of asthma care with social deprivation in the UK have so far relied on practice deprivation score rather than individual postcode deprivation score. 5, 6 In this study, deprivation scores were calculated for participants based on their residential postcode.
Limitations of the study include that recorded quality of care was used as a proxy for care provision, and if care had been given but not recorded, it would not have been captured. There are three main reasons why recorded quality of care is important. First, recording care is an essential part of good quality care, especially in chronic conditions where care is provided by different professionals in a team. 16 Standards of recording should not vary substantially on the basis of patient deprivation score or other characteristics. Second, there is no 'gold standard' for measuring primary care quality, and alternative methods of assessing quality, for example patient questionnaires or video recording of consultations, also have strengths and weaknesses. Recorded care is a generally accepted method of assessing quality and is for example used as a basis for substantial payments to practices through the QOF. Third, one of the few studies that compared recorded quality of care with patient interviews about quality of care found reasonable agreement, at least for diabetes and ischaemic heart disease (asthma was not compared). 17 The achievement rates reported are broadly consistent with previous UK studies, 2, 3 and the improvement over time is consistent with UK studies. 2, 4, 18 A large study from the USA (which used a different set of QIs for asthma and was carried out on a different population) reported lower achievement of 54% of asthma QIs. 19 Only 2 of the 7 QIs in this study scored less than 54% and these were the same 2 indicators for which achievement varied significantly with deprivation.
One potential reason for the lack of statistical significance of the trend shown in all the other indicators for achievement to be higher in most deprived areas may be that less variation is possible as the ceiling of 100% achievement is approached. The indicators with Family Practice-an international journal higher achievement are arguably the most established areas of practice. For example, it is plausible that GPs ask asthma patients from all backgrounds more about day symptoms such as cough and wheeze (QI5b) than about sleeping (QI5a) or daily activities (QI5c). Peak flow measurement (QI1) is well established and showed the least variation of any QI (95-100%). Previous studies have reported either a very small and shrinking gap in asthma care quality between deprived and affluent communities 5 or no association between deprivation and quality of care, 6,7 based on practice area deprivation. This study used patient postcode deprivation score and found that the variations in care by deprivation score were generally small, but consistently in the direction of better care for participants from more deprived postcode areas. This finding seems to be specific for asthma, as previous analyses on data for other conditions collected at the same time as the asthma data presented in this paper found no association between deprivation and quality for either osteoarthritis or depression. 20, 21 A variable effect of deprivation has been found for coronary heart disease, with some aspects of care better in the most deprived participants. 22 Qualitative research in the participating practices showed that clinical staff felt that strong chronic disease management processes were resulting in more consistent follow-up of patients, which may explain the results. 23 
Conclusions
The study showed that some aspects of care are of high quality, but there is substantial scope for improvement to achieve the highest standard for all aspects of asthma care. The interesting finding that quality of primary care for asthma in the most deprived areas was no worse than in the least deprived areas for any of the seven QIs and was better in two indicators is new and should be considered preliminary. If it is supported by further research, it is potentially of great importance that the usual pattern of worse care for more deprived communities can be overcome in primary care. Family Practice-an international journal
